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Cemented bipolar hemiarthroplasty with a novel cerclage 
cable technique for unstable intertrochanteric hip fractures 
in senile patients 
GU Gui-shan * , WANG Gang E@f, SUN Da-hui $$A%, QIN Da-ming and ZHANG Wej %fi 
Objective: To observe the clinical result and assess 
clinical value of cemented bipolar hemiarthmplasty with a 
novel cerclage cable technique for treatment of unstable 
intertrochanteric hip fractures in senile patients. 
Methods : Forty-eight consecutive patients with 
unstable intertroehanteric fractures were treated in our 
hospital from March 2001 to March 2006 (Evans type III in 
11 cases, Evans type IV in 25 cases and Evans type V in 22 
cases). All the cases were evaluated by Zuckerman 
functional recovery score ( FRS) and operative risk 
assessment software 1 ( ORASl) , which were based on the 
patients ’ physical and laboratory examinations 
preoperatively. Seventeen cases (19 hips) were treated with 
cemented bipolar hemiarthroplasty. There were 5 male 
cases (5  hips ) and 12 female cases ( 14 hips, including 2 
patients who suffered from additional slight injuries and 
resulted in contralateral hip fracture and were treated with 
the same procedure 3 months after the first operation ) . 
The average age was 85 years ( 78-95 years). All the 
operations were carried out under general anesthesia, 
through Southern incision and lateral approach by the same 
orthopaedic surgeon. All prostheses consisted of Link SPII 
femoral stem and bipolar femoral head. All patients were 
followed up for more than 30 days. 
he treatment of intertrochanteric hip fracture in 
senile patients is hazardous and complex because T of unstable, osteoporosis and severe medical 
comorbidities. Not only local situation of the fracture 
but also general status of the patient should be taken 
into consideration. Although there have been reports on 
satisfactory results of hemiarthroplasty , orthopedic 
1st Department of Bone and Joint Surgery, First Teaching 
Hospital, Jilin University, Changchun 130021 , China ( Gu GS, 
Wang G ,  Sun DH , Qin DM and Zhang W )  
* Corresponding author: 86431-85612819, E-mail: 
guguishanQ eyou. corn 
This study was supported by a grant from the specially- 
assigned scientific research project of Central Sanitarian 
Committee ( No. 170). 
Results: The operative risks of all the 17 cases (19 
hips) were calculated by ORASl preoperatively. The 
average preoperative FRS was 81. 7 (80. 7- 82. 7). The 
average predictive value of operative morbidity was 10% 
(7 % -15 % ) . The average predictive value of mortality was 
2.97% ( 2. 1 %3. 2% ) . The average operation time was 
1.5 hours. The average blood transfusion was 400 ml. 
There were no operative or anesthetic complications and no 
deaths within 30 days after operation. Sitting up was 
permitted 3 to 4 days after operation, and partial weight 
bearing was permitted 5 to 7 days after operation. Patients 
were allowed to walk with a walker 10 days after operation. 
The average FRS was 78.7 at 30 days postoperatively. No 
patient died during at least one year follow-up. 
Although the value of the technique of 
cemented bipolar hemiarthroplasty in the treatment of 
unstable intertrochanteric hip fracture is not widely 
recognized, we have consistently achieved satisfactory 
results with strict preoperative risk assessment, strict 
indication selection and systematic postoperative 
rehabilitation. 
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surgeons still have to confront with tremendous pressure 
to make the decision against as high as 10% mortality 
from the fracture and the operation. Therefore, how to 
reduce the risk of this procedure is essential for its 
further clinical application. We employed two systems 
to assess the quality of daily life and general status of 
the patient for determination of the suitable opportunity 
of the operation. One is Zuckerman functional recovery 
score ( FRS) system, the subjective system from the 
patient ; the other is operative risk assessment software 
1 ( ORASl ) system, the objective system from the 
doctor, which is to predict the risk of postoperative 
morbidity and mortality. 
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METHODS 
Patients 
Forty-eight consecutive patients with unstable 
intertrochanteric fractures were treated in our hospital 
from March 2001 to March 2006 (Evans type 111 was in 
11 cases, Evans type IV in 25 cases and Evans type V 
in 22 cases ) .  All the cases were evaluated by 
Zuckerman FRS and ORASl , which were based on the 
patients ’ physical and laboratory examinations 
preoperatively. Twenty-two cases of Evans type V 
fracture were treated by proximal femoral nail ( PFN) . 
Nine cases (four cases of Evans type 111, five cases of 
Evans type V ) underwent conservative treatment 
because of severe medical comorbidities with high 
operative and postoperative mortality showed by FRS 
and ORASl assessment system. Seventeen cases ( 7  
cases of Evans type I11 and 10 cases with 12 hips of 
Evans type I V )  were treated by cemented bipolar 
hemiarthroplasty. There were 5 male cases and 12 
female cases and altogether 19 hips were involved, in 
which 2 female patients suffered from additional slight 
injuries and leaded to contralateral hip fracture and 
were treated with the same procedure 3 months after 
the first operation. The average age was 85 years (78- 
95 years). All the 17 patients ( 19 hips) had the 
medical comorbidities such as hypertension, diabetes, 
arteriosclerosis, high blood lipid, cerebral thrombosis, 
cerebral infarct, cardiodysfunction , to some extent. 
Preoperative preparation 
Laboratory examinations were carried out 
immediately after admission. Patients were immobilized 
in bed without skin traction. Operative risk was 
assessed by FRS and ORASl systems, from which the 
decision of operation or conservative treatment and the 
time for operation were made. If the assessment result 
indicates a low risk for operation, emergency operation 
should be done as soon as possible. If the medical 
comorbidity is severe with a high operative risk 
according to the assessment system , the operation 
should be postponed. We would reassess the operative 
risk after internal medical treatment. 
Surgical technique 
All the surgical procedures were carried out under 
general anesthesia, through Southern incision and a 
lateral approach by the same orthopaedic surgeon. The 
prostheses consisted of SPII femoral stem and bipolar 
femoral head. The incision should be large enough to 
expose distal fractures. The proximal fracture fragments 
were dissected from soft tissue attachments. First of 
all, we made an anatomical reduction of the lesser 
trochanter with a temporary steel wire to reestablish the 
landmark for the estimation of leg length and 
anteversion angle. A broach is used to prepare the 
femoral canal in a usual fashion until the best fit of the 
broach to the proximal femur was achieved. The level 
of femoral neck osteotomy was determined by a trial 
reduction of the head and neck bone fragment. The 
femoral neck and calcar fragments were modified into a 
” U ”  shaped bone graft which best fitted the medial 
portion of the broach and reconstructed the fractured 
calcar. Two cerclage cables were used to fix the 
fracture fragments : the first one replaced the temporary 
steel wire that was used to fix the lesser trochanter; the 
second cerclage cable was placed around the calcar and 
greater trochanter passed underneath the abductor 
tendon. All the cerclage cables were placed but not 
fully tightened until the femoral implant was seated 
together with cement in early dough phase. The calcar 
autograft is compressed between the collar of the 
femoral stem and medial proximal femur as the stem is 
fully seated. Particular attention should be paid to the 
complete reconstruction of the calcar during this 
procedure. The femoral component should be seated in 
the appropriate amount of anteversion and the neck- 
shaft angle. 
Postoperative management 
All the cases were observed closely in the 
intensive care unit with continuous monitoring to make 
sure that their vital signs were stable. Meticulous 
internal medical treatment for their medical 
comorbidities was still going on, together with 
prophylactic antibiotic and prophylactic anti-thrombosis 
treatment. Rehabilitation treatment began 3 days 
postoperatively under the direction of a physical 
therapist. 
RESULTS 
The operative risks of all 17 cases (19 hips) were 
calculated by ORASl preoperatively . The average 
preoperative FRS was 81. 7 ( 80. 7- 82. 7 ) , the 
average operative morbidity was 10% ( 7% -15% ) , 
and the average mortality was 2. 97% ( 2. 1%- 
3.2% ) .  The average operation time was 1 .  5 hours. 
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The average blood transfusion was 400 ml. There were 
no operative or anesthetic complications and no deaths 
within 30 days after operation. Sitting up was permitted 
3 to 4 days after operation, and partial weight bearing 
was permitted 5 to 7 days after operation. The patients 
were allowed to walk with a walker 10 days after 
operation. The average FRS was 78.7 on the 30th day 
postoperatively. No patient died in at least one year 
follow-up. 
DISCUSSION 
Characteristics of unstable intertrochanteric 
fractures 
Intertrochanteric fractures, which make up 45% 
of all hip fractures, are common osteoporotic fractures 
in senile patients. Thirty-five to forty percent of 
intertrochanteric hip fractures are unstable ones, which 
are the major cause of disability and death in the 
elderly. Some scholars even call them " pathologic 
fractures. The reported mortality rate is 10% within 30 
days, and 20%-30% within 1 year. ' Most 
intertrochanteric femoral fractures occur in patients 
over 60 years old. The ratio of male to female is 
1 :4-6. The major classification systems are Evans 
system, A 0  system, Boyd and Griffin system. 
According to Evans classification system, type I11 to V 
are unstable fractures. The fractures are only divided 
into stable and unstable ones in emergency situation. 
The principle of treatment is immobilization and pain 
relief. The cases in this series are in accordance with 
above-mentioned characteristics. 
Treatment of unstable intertrochanteric fractures 
No matter what method is used, the purpose is the 
same : to mobilize the patients more rapidly, permit 
early weight bearing, reduce and avoid complications. 
Therefore, the first choice we have to make is operative 
or conservative treatment. The second choice is which 
surgical procedure is more effective. Baumgaertner et 
a12 reported that the healing ratio of fresh stable 
intertrochanteric fractures even reached 100% through 
appropriate internal fixation. But in unstable 
intertrochanteric fractures there are often 3 or more 
fracture pieces with displacement of the calcar, lesser 
trochanter , greater trochanter , and posterior-medial 
cortex. In these cases, anatomical reduction is 
difficult. If unstable intertrochanteric fractures are 
treated by sliding screw and plate system, such as 
dynamic hip screw ( DHS) , the entrance of the screw 
will be usually right on the fracture line. If we try to 
avoid passing through the fracture line, the screw will 
not be inserted into the right position of the femoral 
neck. Surgeons will be in a dilemma because the 
entrance of the screw may either be evaded from the 
fracture line with poor femoral neck fixation, or the 
screw has to be inserted across the fracture line, in 
which the instability of the screw-plate system and 
subsequent internal fixation failure and displacement of 
the fracture may happen. On the other hand, the 
anatomical reduction of posterior-medial cortex is very 
difficult. Therefore, the stability of medial-inferior part 
of the femoral neck can not be restored, which often 
results in coxa vara or even pullout of the screw from 
the femoral head. Therefore the sliding screw-plate 
system is not stable for the fixation of unstable 
intertrochanteric femoral fractures. Early mobilization 
and weight bearing in these patients is impossible and 
the incidence of complications of loosening, migration, 
failure to internal fixation, and coxa vara is very high 
( 10% -30% ) . 
Since Stern et aI3 first reported 94% satisfactory 
results in 105 cases of unstable intertrochanteric 
femoral fractures treated by arthroplasty in 1978 , 
majority of domestic and overseas scholars considered 
that arthroplasty is an advantageous procedure for 
treatment of this kind of fracture without complications 
of displacement or collapse of the fracture. Cemented 
hemiarthroplasty allows immediate, full weight bearing 
after surgery with decreased complications of 
pneumonia, venous thrombosis, and bedsores. Our 
experience proved the same advantages: all the 17 
cases (19 hips) began partial weight bearing within 1 
week postoperatively. Cemented hemiarthroplasty is the 
only procedure that permits early weight bearing. Some 
surgeons may worry about the probable increase of the 
blood loss induced by hemiarthroplasty . According to 
our experience, blood loss will not increase if 
hemostasis cautiously and thoroughly during the 
operation. The average blood transfusion in this series 
was 400 ml, which was not the real amount of blood 
loss. The real amount of blood loss was less than 400 
ml. The purpose of blood transfusion is to ameliorate 
the general status and enhance the immunity of the 
patients. 
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Assessment of operation-related risks 
Generally, senile patients are in a poor physical 
status with medical comorbidities. It is reported that 
there are 4 to 6 kinds of chronic medical comorbidities 
for senile people between 65 to 74 years old. The 
incidence of chronic arthritis is more than 50%, low 
back pain is 33% , hearing loss is 32% , and dyspnea 
is 28%. The existence of multiple chronic medical 
comorbidities impedes the adoption of many treatment 
protocols, and increases the uncertainty of treatment. 
Concerning operative risk, most doctors would 
like to use such kind of words as: I' probably" or 
"probably not" , etc. Some researchers found out that 
in clinical practice, the word 'I probably not" was 0 to 
80% possibility for the comprehension of patients and 0 
to 40% for the comprehension of doctors. Whereas, 
digital language can avoid the bias in comprehension. 
For critically ill patients, the comprehensive clinical 
application of prognostic assessment systems such as 
mortality prognosis model ( MPM) , simplified acute 
physiology score ( SAPS ) , acute physiology and 
chronic health evaluation scores ( APACHE ) , are 
advantageous for both doctors and patients. For 
doctors, they will facilitate diagnosis, determination of 
the state of illness, the establishment and amelioration 
of the strategy of treatment. For patients and their 
relatives, they are helpful for clear comprehension of 
the state of diseases. 
Overseas orthopaedic surgeons have introduced the 
quantitative risk evaluation systems of Possum and P- 
Possum into clinical practice, which have been proved 
effective by a large number of clinical cases. However, 
a complicated formula is time-consuming and arduous 
to calculate in clinical settings. The expectation value 
of mortality and morbidity of the operation could not be 
concluded promptly. Therefore, we developed an 
ORASl on the basis of Possum and €'-Possum scoring 
system. The operation-related risk was calculated in 
each case by inputting 12 physiological indexes and 6 
operative indexes into a computer. The software will 
show the expectation of mortality and morbidity 
spontaneously. According to our experience, the 
patients should receive medical treatment if the 
mortality predicted was higher than 3% and/or the 
morbidity predicted was higher than 10%. We should 
operate on the patients until the scores of mortality and 
morbidity are less than above-mentioned ones. We will 
abandon the operation if the predicted mortality is 
higher than 10%. 
Choice of anesthesia 
Some surgeons consider that different ways of 
anesthesia have little impact on the mortality and 
morbidity of senile patients, especially for those of 
femoral neck fractures. However, we believe from our 
experience that general anesthesia is more appropriate 
and optional. General anesthesia will reduce the 
stimuli generated by the changes of body position 
developed by other ways of anaesthesia, such as 
epidural anaesthesia. Therefore, general anaesthesia 
will prevent complications, such as cardiovascular and 
cerebrovascular accidents. It will reduce anesthetic 
time, and subsequently shorten the operation time and 
fixation time. Owing to a relatively short intubatton 
time in general anesthesia, postoperative pulmonary 
complications will be diminished. All cases in this 
series were operated upon under general anaesthesia. 
The advantages are shortening the operation time, 
reducing the stimuli generated by other ways of 
anaesthesia during the change of body position and 
transportation and alleviating pain during implantation 
of the urinary catheter. Blood loss was also reduced 
owing to avoiding unnecessary repetitious 
manipulations. The average operation time in our series 
was about 1 hour. The average time of stay in the 
operation room was 1.5 hours. The average intubation 
time was 1 hour. 
Operative duration 
The operative duration depends on many factors. 
They include strict and sufficient preoperative 
preparations, choice of prosthesis, anesthesia, 
cooperation between doctors and nurses during 
operation. An efficient operation is beneficial for all 
doctors, patients and the society. 
Shortening operation time greatly reduces fatal 
preoperative complications. Senile patients are often 
accompanied by medical comorbidities. Even though 
there are not obvious contraindications after routine 
preoperative examinations and assessment, the risk of 
cardiovascular and cerebrovascular accidents is still 
high because of the poor elasticity of blood vessels, 
arteriosclerosis, high blood lipid, etc. Therefore, 
shortening the operative time and corresponding stimuli 
during the operation is essential for senile patients. 
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Shortening operative time will improve the 
outcome of operations evidently. There have been 
reports about the correlation between the length of 
operation and postoperative infection rate and other 
operation-related complications. 
Shortening operative time will reduce medical 
expense. Because of concurrent comorbidities in aged 
patients, the medical and surgical expenses are higher 
than those of lower aged patients. The operative 
duration will influence the incidence of complications 
and concurrent comorbidities and as a result, the 
medical expenses, which is especially significant for 
poor or low income patients. 
Values of FRS scoring system 
Unstable intertrochanteric hip fractures often occur 
in the elderly, who are generally complicated by 
medical comorbidities. Therefore, an assessment and 
prognostication of life expectancy and postoperative 
quality of daily life for these patients is very important 
no matter what kind of treatment modality is adopted, 
surgically or conservatively. In 2000, after review of 
the orthopaedic , geriatric, and rehabilitation 
literature, Zuckerman et a1' identified five components 
represented by 16 specific functional capacities that 
depict the quality of life relevant to hip fracture 
recovery in the elderly. These consist of ( a ) 
independence in basic activities of daily living 
(BADL) , ( b )  independence in instrumental activities 
of daily living ( IADL ) , ( c ) independence in 
mobility, ( d )  pain-free, and ( e )  intact memory. 
According to our experience, if FRS is lower than 80 
points , the preoperative assessment should be 
combined with Possum and P-Possum systems to 
determine which therapeutic modality will be adopted, 
surgically or conservatively. 
Postoperative rehabilitation 
The psychology of the elderly has some 
characteristics of childhood. The recovery outcome will 
be counteracted by the tremendous psychological stress 
after hip arthroplasty. The work of physical therapists 
consists of psychological communication as well as the 
exercises of affected extremity. The exercises of flexion 
and extension of the muscle should be performed on the 
first postoperative day. The exercises of functional 
movement of affected joint should be performed on the 
third postoperative day. One week after surgery, full 
weight bearing and further exercises of walking should 
be permitted. The level of self-confidence will greatly 
be elevated with the instructions of physical therapists. 
By decreasing the psychological and mental factors, we 
lowered postoperative complications of these patients 
rorrespondingly . 
The treatment of unstable intertrochanteric hip 
fractures with osteoporosis in senile patients is a 
difficult problem. Under satisfactory control of 
operative risk by ORASl software, the major 
advantages of cemented bipolar hemiarthroplasty has 
proved to be early postoperative full weight bearing, 
which can not only restore the function of the hip joint 
and the quality of daily life, but also avoid the 
complications caused by conventional internal fixation, 
such as unstable fixation, loosening, displacement, 
coxa vara, limb shortening, pullout of internal fixator, 
and the complications elicited by long-term bed-bound. 
We believe that cemented hemiarthroplasty is an 
effective therapy for unstable intertrochanteric hip 
fractures in the elderly. 
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